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Specification 

Title of the Invention Short Arc Discharge Lamp 

Scope of Claim 

A short arc high-pressure d ischarge lamp arranged at the center of an elliptic 
reflecting mirror, characterized in that a r eflecting film is formed at an end part of a 
sealing portion located at an open side of the reflecting mirror of the high-pressure 
discharge lamp and a heat keeping film is formed over a range from a luminous 
bulb portion to a throttle portion. 

Detailed Description of the Invention 

The present invention relates to a short arc high-pressure discharge lamp, 
such as a short arc discharge lamp having its object of lowering the temperature of 
the end part during lighting, reducing a blowing amount of cool air and obtaining 
stable characteristics by restricting method for forming a reflecting film located at 
an end part of a short arc high-pressure discharge lamp, for example, a super high- 
pressure mercury lamp. 

In general, in a super high-pressure mercury lamp, electrode s are sealed so 
that a discharge gap is 10mm or smaller in a spherical bulb in which mercury and 
an inert gas such as argon, xenon are enclosed. Since the super high-pressure 
mercury lamp has a short arc, it is used as a searchlight or the like by optically 
condensing lights or making the lights to be a parallel light ray. More particularly, 
it is increased recently to use as a light source by condensing lights. Further, for 
example, not only visible lights but also ultraviolet rays and infrared rays have 
been used. These lights are effectively used in combination with an elliptic 
reflecting mirror. That is, a high-pressure discharge lamp is arranged at a center 
the elliptic reflecting mirror so as to condense reflecting lights for optical chemical 
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reaction, heating or the like. However, since the light condensation allows incidence 
of a part of a radiation light into an end part of the high-pressure discharge lamp 
when the lights are condensed, the temperature arises at the end part. As a result, 
a conductor such as a lead for supplying an electric power to the electrodes should 
be burned and cut, thereby severely shortening the lifetime of the high-pressure 
discharge lamp. For this reason, a reflecting film is formed over a range from the 
end part to a throttle portion to a bulb portion and a cooling fan is provided for 
blowing air to cool the end part in order to restrain the temperature rise at the end 
part of the discharge lamp. Detailed explanation is made below with reference to 
Fig. 1 and Fig. 3. Reference numeral 1 denotes a high-pressure discharge lamp that 
includes electrodes 3, 3\ 2 denotes a sealing portion from an end of which a lead 10 
is protruded. The lead 10 is connected with a molybdenum foil 9 for sealing by 
means of welding, and the other end of the molybdenum foil 9 is connected with the 
electrode 3\ 4 denotes an elliptic reflecting mirror, and 6 and 6' denote nozzles for 
blowing the cool air, respectively. When the cool air is blown from the nozzles 6, 6' 
during the lighting of the high -pressure discharge lamp 1, the cool air blows the end 
of the sealing portion 2 to cool the surface thereof. However, lights indicated by 
dotted lines out of the reflecting lights transmit the quartz to raise the temperature 
of the connection part 10 of the molybdenum foil 9 with the lead 10, which is the 
weak point of the sealing portion, thereby burning and cutting the connection part. 
The connection part, which is formed by welding the lean lead 10 and the thin 
molybdenum foil 9, has a small contact area and is liable to increase in temperature. 
Also, since the difference in expansion coefficient between the lead and the quartz 
makes a gap, an air exists therein. For these reasons, the connection part is liable to 
be burned. In order to overcome the above disadvantages, a reflecting film is formed 
from the bulb portion to the end of the sealing portion 2 conventionally, as shown in 
FIG. 1. In FIG. 3, since the electrode 3* in a rod shape of the throttle portion is made 
of tungsten over the range from the bulb portion to the throttle portion, adhesion of 
the tungsten to the quartz invites a breakage due to a difference in thermal 
expansion and a gap is made therebetween in the throttle portion for preventing 
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such a brakeage. The gap leads to lowering of the temperature and gathering of the 
mercury thereat, with a result of insufficient pressure. For overcoming this 
disadvantage, a heat keeping film is formed. Further, a metal film is formed over 
the range from the throttle portion to the end of the sealing portion. The metal film 
is made of the same material and is continuously formed for reflecting the heat 
reflected form the reflecting mirror 4. However, a considerable amount of air must 
be blown for obviating aforementioned breakdown. Further, such the considerable 
amount of cool air partially reaches to the bulb portion, which leads to unstable 
characteristic. 

The present invention has its object of overcoming the above disadvantages, 
and is described below with reference to FIG. 2. The heat keeping film is formed 
over the range from the bulb portion to the throttle portion and the reflecting film is 
form only at the end part 8 of the sealing portion. In further detail, the inventor of 
the present invention examined in detail the temperature of the sealing portion in 
order to tackle with aforementioned disadvantages, to find that it is not necessary 
to lower the temperature of the connection part between the molybdenum foil 9 and 
the lead 10. A point 7 to which the reflecting lights on design are condensed reaches 
to the highest temperature and the temperature drops drastically as a distance 
therefrom increases. On the other hand, the heat due to electric discharge is 
conducted through the lead from the bulb portion to the sealing portion. When a 
part of the end part of the reflecting film is removed and then the temperature is 
measured by a noncontact inferred thermometer, the following aspects are found. 
Namely, the temperature at the vicinity of the end part of the sealing portion 2 is 
lower with the reflection film, which is provided for preventing the temperature rise 
due to severe light condensation. However, the temperature of the connection part 
is raised since the part sealing the molybdenum foil 9 keeps the conduction heat 
due to the electric radiation without outside discharge thereof. 

An embodiment is described below with reference to FIG. 2 and FIG. 3. In a 
high-pressure discharge lamp 1, the bulb portion has an outer diameter of 20mm 
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and the sealing portion has an outer diameter of 10mm. The length from the end of 
the bulb portion to the end of the sealing portion is in a range between 30 and 
35mm. The heat keeping film is formed over the range from the end of the bulb 
portion to the throttle portion, and the reflecting film made of platinum is formed in 
a range located 10mm apart from the end part of the sealing portion. Mercury and 
argon gas are enclosed in the bulb portion. The super high-pressure hydrogen lamp 
for 250W was arranged at the elliptic reflecting mirror, and then was lighted while 
blowing the cool air. For full use for 600 -hour lifetime while restraining the 
connection part between the molybdenum foil 9 and the lead 10 at 300°C or lower, 
it has been necessary to blow the cool air in the amount of 15. /min conventionally. 
On the other hand, only 10. /min cool air suffices according to the present invention. 
As a result, various effects are obtained such as 50% amount reduction of electric 
power of a compressor, reduction of noise due to air blow, decrease in used amount 
of coating agent for the reflecting film, decrease in characteristic variation. 

Brief Description of the Drawings 

FIG. 1 is a front view showing a conventional discharge lamp accommodated in 
a lamp housing; FIG. 2 is a front view showing a discharge lamp according to the 
present invention which is accommodated in a lamp housing; and FIG. 3 is a 
partially enlarged view for explaining the conventional method and the present 
invention. 
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